I 

This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



*W/S PAG£ BLANK 



(USPTO) 




(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
18 July 2002 (18.07.2002) 




PCT 



(10) International Publication Number 

WO 02/055188 A3 



(51) International Patent Classification 7 : B01J 19/00, 

G01N 35/00, F16K 1 1/074, G01N 1/00 

(21) International Application Number: PCT/US02/00370 

(22) International Filing Date: 9 January 2002 (09.01.2002) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/260,726 



10 January 2001 (10.01.2001) US 



(63) Related by continuation (CON) or continuation-in-part 
(CIP) to earlier application: 

US 60/260,726 (CON) 

Filed on 10 January 2001 (10.01.2001) 

(71) Applicant (for all designated States except US): MEMO- 
RIAL SLOAN-KETTERING CANCER CENTER 

[US/US]; 1275 York Avenue, New York, NY 10021 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): POWELL, Michael 

[US/US]; Vanderbilt Hall #159, 107 Avenue Louis Pasteur, 



Boston, MA 021 15 (US). TEMPST, Paul [US/US]; Apart- 
ment 4C, 402 East 64th Street, New York, NY 10021 (US). 

(74) Agent: GIGANTE, Stephen; Klauber & Jackson, 411 
Hackensack Avenue, Hackensack, NJ 07601 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

[Continued on next page J 



(54) Title: SYSTEM AND PROCESS FOR MICROFLUIDICS -BASED AUTOMATED CHEMISTRY 




3 

00 
00 

(57) Abstract: The invention is a chemical system and related processes that utilize small-volume rotary selector valves and small- 
volume rotary switching valves in combination under the control of a computer. The small rotary valves are partivular well-suited 
to computer control. As a result, a single system can be programmed to do a variety of tasks by changing the program but leaving 
the system's components substantially intact. As a result, in a general aspect the invention is a system for carrying out one or more 
£^ chemical reactions such as protein sequencing, said system comprising a rotary selector valve and a rotary switching valve, each 
^ valve under the control of a computer, the internal volumes of the selector and switching valves each being 1.5 ul o5 less. 



BNSDOCID: <WO 020551 88 A3_l_> 



WO 02/055188 A3 IHlUIBIIIIIIIIinillinilUWVlll * 



— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the international search report: 

17 April 2003 

(15) Information about Correction: 



Previous Correction: 

see PCT Gazette No. 44/2002 of 31 October 2002, Sec- 
tion n 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



BNSDOCID: <WO 020551 88 A3_l_> 



INTERNATIONAL SEARCH REPORT 



lnternati< gB^ Vppftcatlon No 

PCT/US 02/00370 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 B01J19/00 



G01N35/00 F16K11/074 G01N1/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 B01J 601N F16K 



Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

PAJ, EPO-Internal , COMPENDEX, INSPEC, WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category c Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DAIXIN T0N6 ET AL.: "Principles and 

applications of unified chromatography" 

JOURNAL OF CHROMATOGRAPHY A, 

vol. 703, no. 1, 26 May 1995 (1995-05-26), 

pages 17-35, XP004023358 

NL 

ISSN: 0021-9673 
paragraph 2.4 
figure 4 

-/-- 



1,15 



Further documents are listed In the continuation of box C. 



Palent family members are listed in annex. 



• Special categories of cited documents : 

*A - document defining the general state of the art which is not 
considered to be of particular relevance 

*E" earlier document but published on or after the international 
filing date 

*L # document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'Q' document referring to an oral disclosure, use, exhibition or 
other means 

■p" document published prior to the International filing date but 
later than the priority date claimed 



•T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the International search 



28 January 2003 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV RiJswOk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Date of mailing of the international search report 



10/02/2003 



Authorized officer 



Stevnsborg, N 



Form PCT/ISA/210 (second sheet) (Jury 1992) 



BNSDOCID: <WO_ 



_02055188A3J_> 



INTERNATIONAL SEARCH REPORT 



Internatio^^Vppllcation No 

PCT/uPo2/00370 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category « 



Citation of document, with indicalfon.where appropriate, of the relevant passages 



Relevant to claim No. 



PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. 07, 

31 July 1997 (1997-07-31) 

-& JP 09 068486 A (TOYOTA CENTRAL RES 

&AMP;DEV LAB INC; TOYOTA MOTOR CORP), 

11 March 1997 (1997-03-11) 

abstract 

-& DATABASE WPI 

Section Ch, Week 199720 

Derwent Publications Ltd., London, GB; 

Class J04, AN 1997-222795 

XP002228887 

& JP 09 068486 A (TOYOTA CHU0 KENKYUSH0 
K.K. & TOYOTA JID0SHA K.K.), 
11 March 1997 (1997-03-11) 
abstract 

US 5 541 114 A (JEROME M. BAILEY & JOHN E. 
SHIVELY) 30 July 1996 (1996-07-30) 
the whole document 

WO 00 64557 A (ADVANCED BIOANALYTICAL 
SERVICES, INC.) 
2 November 2000 (2000-11-02) 
abstract; figures 1,2 

HANS G.J. MOL ET AL.: "Trace level 
analysis of micropollutants in aqueous 
samples using gas chromatography with 
on-line sample enrichment and large volume 
injection" 

JOURNAL OF CHROMATOGRAPHY A, 

vol. 703, no. 1, 26 May 1995 (1995-05-26), 

pages 277-307; XP004023368 

NL 

ISSN: 0021-9673 
figure 8 

US 5 695 720 A (ADRIAN P. WADE ET AL.) 
9 December 1997 (1997-12-09) 
the whole document 

FR 2 809 490 A (HOCER SOClETE A 
RESPONSABILITE LIMITED) 
30 November 2001 (2001-11-30) 
the whole document 

-/-- 



1-15 



1-15 



1-15 



1-15 



1-15 



1-15 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



<WO 020551 88 A3_L> 



INTERNATIONAL SEARCH REPORT 



C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



InternatlG^Applicatlon No 

PCT/UT02/00370 



Category • Cilallon of document, with indicatlon.where appropriate, ot the relevant passages 



Relevant to claim No. 



MICHAEL POWELL & PAUL TEMP ST: 
"Mlcrof low-Based Automated Chemistries: 
Application to Protein Sequencing" 
ANALYTICAL CHEMISTRY, 
vol. 73, no. 4, 

19 January 2001 (2001-01-19), pages 
776-786, XP001092853 

AMERICAN CHEMICAL SOCIETY. COLUMBUS. , US 
ISSN: 0003-2700 
the whole document 



1-15 



Form PCT/ISA/210 (continuation of second shoot) (July 1992) 
BNSDOCID: <WO 020551 88 A3_L> 



INTERNATIONAL SEARCH REPORT 



Patent document 
cited in search report 



Publication 
date 



InternatlggrAppllcation No 

uTo 



PCT/UT 02/00370 



Patent family 
member(s) 



JP 09068486 
US 5541114 



11-03-1997 JP 



3177134 B2 



30-07-1996 



W0 9402855 Al 

AU 666863 B2 

AU 2383592 A 

CA 2119348 Al 

DE 69230070 Dl 

DE 69230070 T2 

EP 0606225 Al 

JP 7503073 T 



Publication 
date 



18-06-2001 



03-02-1994 

29- 02-1996 
14-02-1994 

03- 02-1994 

04- 11-1999 
25-05-2000 
20-07-1994 

30- 03-1995 



WO 0064557 


A 


02- 


-11- 


-2000 


AU 
EP 
WO 
US 


4450900 A 
1194200 Al 
0064557 Al 
6318157 Bl 


10-11-2000 
10-04-2002 
02-11-2000 
20-11-2001 


US 5695720 


A 


09- 


-12- 


-1997 


CA 


2146177 Al 


04-10-1996 












AU 


5263096 A 


23-10-1996 












WO 


9631782 Al 


10-10-1996 


FR 2809490 


A 


30- 


•11- 


•2001 


FR 
WO 


2809490 Al 
0190722 Al 


30-11-2001 
29-11-2001 



Foim PCT/ISA/210 (patent family annex) (July 1892) 
BNSDOCID: <WO 020551 88 A3_l_> 



